Y. Daya Bay v_disappearance |
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* Four times more statistics (621 days) s "i— E%Em::%, |
than the previously published result ~ § f
3 b
« Over 1 million antineutrinos detected g
(150k in the far detectors) i
* Most precise measurement of ¢ 2

sin*(20,,) (6%)

« Shape distortion agrees with
oscillation orediction

4 ™
sin? 26,5 = 0.08410:003

|AmZ,| = 2447519 x 1072V Understanding the reactor neutrino flux ‘
x2/NDF = 134.7/146 = A distortion in the spectrum was observed by Double Chooz, RENO an‘j
s Daya Bay

RENO sin? 26,,=0.101£0.013

" . » Preliminary studies disfavor background and energy-scale as an
Double Chooz sin” 2015 = 0.09075 52 Marco Zito-ICHEP 201

explanation

- According to preliminary studies the 613 measurement is not affected
thanks to the near detectors

ICHEP 2014

Parameter Best fit Precision(%) ) Double Chooz RENDPKEENO Daya Bay
. 2 +0‘012 1.2} :0: ::t::cbilllcalri;ur:undauMncledJ E:munei—l " I Néardétecu;r 3 :_ -ﬂ- —s— Dala (o))
sin '912 0'304—0.012 4 o 1l %?:?.T‘:;ﬂ::.ﬂii’:ﬂ:é’m + + ] Ezmo;— ::,‘.’.Ei E 20000 B =' = B ubersmuetier full unc) g
) % Bestfll‘::lnzze‘ﬁu.:l!n T z"”"“? F"'t“:;'}:‘:m,w E - Huber+Mueller (reac. unos
sin? 653 [}_4514:%%%11 o 0-577t%{€375 75 % %LH Jr Jr I - B 1s000| - L vegos ﬁ
. " &l - | ! ] 10000} P=) -,
sin2 913 0 0219—&-0.0{]10 5 gg 0.9 H+ T smg_ g 10000 :— ' -= Measured spectrum
A 2 —0.00m DC-lIl (n-Gl) Preliminary ‘H» i n‘:: § T :: 's normalized 1o 2
My +0.19 o-8r Livetime: 467,90 days = L +4 E = prediction for shapeg
— 750_ 2.3 1 2 3 ry 5 6 7 8 E E ¢ 5000 | =, only comparison. e
—K 2 0.17 2 posf (1]
E 2 E‘V Visible Energy (MeV) ,,5_....1...#&,”**_.1 [ ST » * -
m H -m.\s%— * Nl -
31 (N) +2.45810.9% 2 arXiv:1406.7763 S XA g
1% 3 3V2 ’ ! sz 33 * 5{[0!?1;:! Einrgy‘[“ﬂ'] E
m . 9e0 a 2
32 +0.047 2
10=3e)/2 (|) -2.4487 5 L7 2 NEUTRINO2014 ¢
e ’ . ®
0 67 See also D. Dwyer, T. Langford arXiv:1407.1281 I
5CP / 251t5g °

Marco Zito-ICHEP 2014
: Prompt Positran Energy (MeV)




Neutrino Properties from Coslog |
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O(40) parameters <—-> beware of degeneracies...

1. Lindner, MPIK

ICHEP 2014

success of ACDM
+ 3 active neutrinos

+2m, > 0.06 eV
(from oscillations)

=> limits on Zm,,
and N«

@ frequentist analysis:
Planck alone gives an
artificially low results

® +lensing > m, < 0.85 eV

@ we use Feldman-Cousins
prescription

e +BAO:
y_-m, <0.26 eV

M. Spinelli @ NEUTRINO 2014

Nog = 3.32 £ 0.27 (68%CL)
S m, < 0.28 eV (95%CL)

M. Lindner, MPIK
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Planck+WP+Highf + lensing
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HOW TO CATCH A WIMP

1.Direct detection (scattering XS)

» Nuclear (atomic) recoils from elastic scattering
e A- & J-dependence, annual modulation, directionality
« Galactic DM at the Sun’s position - our DM!

« Mass measurement (if not too heavy)

direct
-

-

production

H. ARALLIO / ICHEP 2014

€=

indirect

2. Indirect detection (decay,
annihilation XS)

« High-energy cosmic-rays, y-rays, neutrinos,

etc.

. L . . 2
« Over-dense regions, annihilation signal « n

» Very challenging backgrounds

XS)
» MET, mono-X, dark photons, etc.

» Mass measurement may be poor at least

initially

3. Accelerator searches (production

PRESENT STATUS

« Can it establish that new particle is the DM?

e
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TA is a hybrid experiment

e 507 scintillation
counters surface
detector (SD)

—  Area: 730 km?.
e 3 fluorescence
detector (FD) stations

— 12+ 12 + 14 telescopes
(~16 ° x 14° each)

— Located at the corners
of the SD array

A, ICHEP2014
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72 events zenith angle < 55°, with E>5.7x10'° eV
Colors: oversampling with 20° (radius) circles
19 events in circle centered at R:A: = 146.7°, Dec: = 43.2°

E > 57 EeV

e e b

—— e —— —

20° circle = ~6% of northern sky,
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Electron$, Positrons constitute <1% of CR P‘article’§.- Positron Fraction r

o
w

“Known source” of e+: collisiofffof CR particles with ISM
n - l\ .

B e AMS-02
B = Minimal Model

Do+ = Cor Bt + C,E e BB

i D, = Co-Eem + C B2 B/ Es

Positron Fraction
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WM. Turner and F. Wilczek, Phys. Rev. D42 (1990) 1001 . . . . .
Positron fraction not compatible with only diffuse power law component
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* Fit simultaneously positron and electron fluxes above 15 GeV  Eneray [GeV]

* Positron and electron fluxes not compatible with only diffuse component
* Source term is needed to describe the behaviour 20




CMB B-mode Polarization (Primordial)

Quantum fluctuations during inflation are predicted to be
Imprinted as degree-scale curl-like polarization pattern (B-mode)

B-mode Polarization ARN image credit: BICEPZ team
S T1 g (Simulated)
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POLARBEAR is starting large sky patch
observations for primordial B-mode measurement. ,;




A la prochaine edition,
ICHEP 2016, a Chicago (USA)

ou dans un an,

pour Lepton-Photon 2015 a Ljubljana (Slovenie)
ou EPS-HEP 2015 aVienne (Autriche) !



